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7] ^°J^^ JI ^ 33 t a o>" TiCxNyOz ^ n]*!) ^2} ^ £ a 

-Al 2 0 3 ig-SRr WC-Co-31 £*flf- ^3 -0.3- 



£ 1 



£1-8r £ u*€- #°J*flt- 5000«H.£. 4*1. 

A : 2i3^ 

B : ^-tr TiCxNyOz# 

C : ^ ^-=r TiCxNyOz %■ 

D : •§■•% Hife- ^ A o v £3 -i- ^ TiCxNyOz # 

E:^^-t 3]S A o v (textured) a - Al 2 0 3 l 
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£ 14 ^^(i^^ 3-°J31) #*l ^4-8-°. £ 4-§- 7H?tJ: %°\) ?H4. 

°J a J-3 3.S.. 2Ui£M4 ^ Q£ 4-§-*H4 7 r £*r4 ol^* ^^.o|cf. <o-<g 

^S7> 34 S-AieH 4t=l<H sU°l ave]s]^ °)o] ^ 1HSI-4. ^>-§-)«HM1 4£ 

*1t v ^ 7 <M- i 7 !^ 5. 7f£t °fl 34 2.43^ 42. 4% v 42 ^ £3 33" 42*11 2l*W 4 

£€4. 33" 42ir ^iHis. ^tg^- 42.44. 33 42£r ##2] £ZW4 7flt °J4 ^ q-oj- 

7 r 4 S^-g-Sl ^z|t°) 3 "St" 34 5/13 3. -¥-3 <3^*j 23. ^^l7fl 1 trfl «VAg^.c}-. SEtb 

£A1 *AVo] Af-g-S] all £ 4^ 42 7l^ofl B>S.7> 7^ ^£ °J4. i|Z|-^| ^ Xj-oj^. *fl Sfe S ^ o) 

hs» ms. t 514. 44 3^ ^HsLJ^ ^^Ml 2^^421 H J-§-4 U44711 t ^£ 51 
4. Co-^^Ml 3«! e*)2l <83 ^ *4 iTJt^ 4421 44 43-€ -t2 514. <H- 322] 

^712) ^jf-, ^ jl W-^ 3^1 %. ^4 TiC x N O z f, a-AI 2 0 3 f, t=t a ! #4^^ «. 

eUM] 2l*V ^e|# 2*^23*1 34-§-23 34\+ 34 ^T^r £43 <£t\] 5lSi4. 

M. ^ofl ^av ^oflfe. 5 ufl*l 11 wt% Co, 3t v ^7flfe- 5 44 8 wt% Co, 10 wt% i£4 3"jI. 3^M1tt 

1.5 vflx] 7.5 wt%2| Ti, Ta Nb2) E. 3l ^^(balance) WC2] ^tt ^«fl 

71- ^^€4. WC2] 371^ 1 iflx] 3/im°l jL, ^ 2//m«l4. Co-^^Ml 7 <J-*Wl t^€4. 

3t v ^l f^HSl W2] 

CW wl = Ms/(wt% Co.0.0161) 
(Msb S.n 43)-, wt% Cofe iTj^oflA-lo] Co2 | 0/o) 

£ SI 4. CW Co 3^1 #<H1^21 W21 *^°1 €"4 10 14. ^ CW ^ 3<&M) W-^ 

a. nj-sfe. £.3]^ o 76 0 930] cw H ] aj^^fe. 0 80 0 .902l CW «1# ^4^ 

^ ^ ^^^14^- 5* 0 e v ^ 514. i 7 !^ ^-^lfe «Httm £4 ^^l£ 1 D l D J-2i £ - 
A o v (M 6 C)# t-B-t ^ 514. ^^HHl^, n»HH7> 37 7^-sIil 3^1 ^ofl^H 8*^ 15 

MH 35 //m) «g^^r nlfl-^ ^ ^4,610.931^^1 7flAl^ ufSj. ^zfl 7l#ofl 44^1 ^^t ^ 514. °1 ^ 
£ 3*. S7J^£ 34*J^# ^SH-# =r Si 4. 

S^^r 4-1-21 £tW. 

- 0.1 m^l 2//molH, 5L7l 0.5 Am "l^ -f ^ 4^H, x+y+z=1^U, ^it^l-Tfl^ z<0.5°J TiC x 
N 0 z ^1#(ilMl#), 

- 4^171- 2 ifl*l 15/mi, aj^sHl^ 5 Ml4 8/an°U, 4#°l ^ 5/an "l D i, 3^47ll^ 2^m n l D J: 0 J ^ A o v 4^H, 
x+y+z=1°l!L, ^^-sHl^ z=0, x>0.3, y>0.35l TiC x N y 0 z *1l2#, 

_ sluH^iq- i- o a«l-7^ul- cfs. ^^1, x +y+z=1*H z<=0.5 <i lal, ^^V^l^ z>0.1*H, ^^Il7f 0.1 2/an^l JL, 
^3 37l 0.5/zm <>l5l-<y -f^ £tt 3 a o v ^'a-l- ^ TiC x N y 0 z *)l3#, 

- -r-^1171- 2 Lfl^l 10flm°l aL, 2jt v 5Ml^ 3 Ml^l e/fln^H, 7^7l Rmax7l- ^o|<Hl cflsflAi o.4/an °l*Hal, 
nfln^jL 2) S£ (textured) °14 37l^ 0.5 ^14 2/tan)^.S. a -Al 2 O 3 ^W 1 ^. 

Tflb A o v 7l a -Al 2 0 3 32l#°14 D i 1-<H TiN4 0.1 vfl4 1/an) ^^#4 ^-8r S 4€- t°l 

1-^£SI4. 

S?!:, ^71 a-AI 2 0 3 f^ X-ray sl^(XRD) ^^^1 X^S-^. u o v ^°l (104)-, (012)- ^ (11 

0)- q%m]Sr (012)- H o^°J 2}^tb 1^ 7^ ^£ SI 4. 2:3 7^1^, TCfe 42fl2l- ^21^ 

S^-fl, 

TC(hkn= I(hkl) l^y I(hkl > r 1 

lUhkl) Io (hki) ( n 2j Io(hkl) J 
l(hkl) = ^'S^ (hkl) #4 7 o v £ 

lo(hkl) = ASTM ^ ^ 5)3 11*1421 £^ ^£ 
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£ 44 A 1 (012), (104) (110) ^34 Efl4 TCfe 1.3.S.4 33 1.5*14 3.4. 

£ 1^<H] 44 A i 4^4 4°fl 4 = £r CW«1# 4tr 3tM #-§- 4rr WC-Co7|) a 3 44 ^-Sfl 

- £44 CVD«a# 4-§-4°i ^4 0.1 4*1 2m £3 37l 0.5^m «l42l %^ 7^H, x+y 
+z=1<>l3, 3t4?11fez7l-0.5°142] TiC X N 0 Z *111#(3H*). 

- 3447flrr MTCVD7]^«H| 2]^ ^sl^ $^5.(700 M)*l 900 1 2} £ = $$M4 f^M: ^47| 3*IM ^ 
± ^ l£ Q£-3^ oHlSMml-l- 4-g"), T^lrr 2 4*1 15m 3W*Hfe 5 44 8/ffli43, xlf-ol ot 5^ n ]o]- f 3 
t44fe 2/a D l4°J 4*M. x+y+z=1°l3, ^^^}-7fl^ z =0, x>0.3 ^ y>0.34 TiC x N y 0 z *1l2#. 

3 44 2*1 £- a>^-£] ^ oj^TfloUoi^^tsi #44.) 
_ 2]H1#4 f-<a^4 4€ #-5.3-4. £*14 CVD^ 4--8-SH ^4 ¥^1 0.1 2m 3.7] 0.5 

W °144 f"^ SE^ ^4 4tt 2 x+y+z=1°M z<0.5°l3, 344?llxr z>0.14 TiC x N y 0 z 43 

%. 

- #4 4*1 4 501 527J1 £fe %4 4*1 ^19304283-651 £^ *fl9400089-0£<H] 44 A L ^ 
-^1 2 10m 344?llfe 3 Ml*l 6m &4 7-1^71 Rmax4 10//m 4°l°ll tflsiH 0.4//m 4 "Sr. nfliiej jt. o]4) 
£3(^3 37l 4 0.5 Lfl*l 2/an) a-AI 2 0 3 *fl4#(^S]#). 31J £4£ »H ^3(400 M]*l 450 °fl$l) 
0.5. 4 44 ° a Vi f- n )^- -S^S. 3*U S.#-k 343 £3 §1-7-14 %4 4*1 t4 *ll 9402543-4*. 
ofl 7 |M4 «!-$}. zj-oi oqf. s.o} SjC ofl 7]^^. u e^^. DAiel!- oe^i^H 514. 

z7f 0J£4 e TiC x N y 0 z €t "HItt, 4-§- 4^ ^^t 0 )] CO 2 ^-cr C071- ^7>^4. 

't^s-l Jr. 4 
(^^1^1 1) 

A. 0.88^1 CWHHl 1U14£^- ^ W-^^ 7>*|n} ( 7.5 wt% Co, 1.8wt% TiC, 0.5 wt% TiN, 3.0 wt 
% TaC, 0.4 wt% NbC ^ WC2] 2^ -2.3. ^ CNMG 120408-SM ^4°^^ iM^-g- ^^^71- MTC 
VD 7|»]-§- A^silA^ 0 .5m5] f-^ TiCN #4 3 4^1 ^ A o v ^fe 7/an TiCN f^i ^cf. 

4°m ^I^sItt *le] ^Hl^, f-^T ^ 1/an ^S] TiC x N y 0 z #(4 x=0.6, y=0 

.2, z=0.2)°) ^-45] 3 H 4-S-<Hl s-^l ^l 501 527i<Hl ^<H*1 i^°fl 44 A 1 (012) 

a-AI 2 0 3 #Sl ^£#0] ^4€4. XRD^^^r a -Al 2 0 3 #<Hl cfl^: 1.6^1 S^l Tfl^ TC(102)1- £a1s>jl 
514. i^-S" ^-^l^ ^e] 44°lH^El Jl^€ 25/an ^121 £^ ?Hr4. 

B. A4 ^ ^^A^El CNMG 120408-SM ^4°^ 14 ^5)^14 MTCVD 7l^(^^ 85 
0°C U A QS-S-^ CH 3 CN^- 4-g-)# 4-§-*ll A i 0.5mS] TiCN #4 3 4^fl°fl ^ A o v ^^-i- 7/an 

^13 TiCN *o.5. 3^s]<H 514. 4o) t ^<a-o) Tjl^sl^- *)e] ^Hl^, f-^ ^ 1^ ^l 

£l TiC x N y O z #(4 x=0.6, y=0.2, z=0.2)<^l ^ 4=1 3 a 4#°fl ^?fl c Jl *11 9400089-031 °11 ^ 

«H^li?i°fl 44 A i 4/rni^l£) (104)-*]2:€ a-AI 2 0 3 #°) ^4€4. XRD ^^-Sr a -Al 2 0 3 

#<Hl cfltt 1.621 2?! 711^ TC(102)# £^143 5U4. ^-^l^ 44°)H5.-¥-El JL^rQ 2S(m ^}S] S. 

^ y^^c z>^4. 

C. 6.5 wt% Co, 8.8wt% ^-e] 44olH(3.3 wt% TiC, 3.4 wt% TaC, 2.1 wt% NbC) ^ WC2l 2:^21 

CNMG 120408-SM ^4^21 14 A°fl ^1 ^1 1!: 4^«^1 44 A 1 3^=14. A o v 7l 

^ 1.0 XRD ^£ CW«l7l- a-AI 2 O 3 f^l cflsfl 1.521 711^ TC(012)1- ?V4. 

D. A4 f-°J^ CNMG 120408-SM ^4^2) i^*^ 14 ^^14 f 1 ^ 7l^°fl 444 6m2] 
-^^ TiCN #4 3 42fl <1 fl 4/an ^-^12) Al 2 O 3 3^Sl<^ 514. XRD £^£r Al 2 O 3 f^l cflst 30/702] H| 
^•5. a*A k -Al 2 O 3 #21 £^-ir# if"43 5l-|-# a.<H^3 514. 

E. C.)4 z>^- ojl- ^els. 14 D.)°fl ^l A ltt 14 °fl 444 3^sl«H 514. XRD ^-^^ Al 
2 0 3 f°l cfl4 20/8021 ul^r^ a"A k -Al 2 0 3 #2] Ifsfi 51-S-^: ^-°=l^3 514. 

14 ^^471 A.) 41^1 E.)°11^2l ^-<a^lb 3^ a^^r nfl3 e d^l 44 3*ti A i 44 4 = D I^-1- 
^2l^l-4-§-«ll A 1 1-4^^44. 

A o v 4 4°J^1^ 44 42- 33 4 < a°fl4 A l s ^€4. ^^-^ 2]^ 190mm°l Jl Ml^ 30mm4 22mm ^ 

2.4^" 4^ ^4±4(SCr420H)°l4. ^ ¥4°fl cfl* 442) 43. %-3±t 44 1mm 4 22 ^ A J 

sl^H 514. 4e]7l- ftQIt «fl4^1 ^ ^^°fl cfltb f-5.21 4421 ^^41 cflsfl^i 714514. 
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(*MH) 2) 

F. ) 0.832) CW«l°fl al W-t!~3-€ #-§■ 7}^H, 7.5 wt% Co, 2.3 wt% TiC, 3.0 wt% TaC, 0.4 w 
t% NbC ^ WC2) Sl^^S. £ CNMG 120408-QM ±4^2) 2^*^ ^4 £^ tf«a*l|7> MTCVD 7l«j# 4 
-g-«IH(*14 850 "C ^ &±J%& CH 3 CN-fr 4-§-) 0.5//m2) f-^ TiCN #3)- ZL <=>Vefl<Hl ^ 

^ 7m ^MS) TiCN 2f}sM 514. ^<a$ 4 0 11- ^oj- t.)?) 34HH, ^ ^^-l- 1 

/an ^*fl2) TiC x N y 0 2 %■( 4 x=0.6, y=0.2, z=0.2)«l JL JL 43H ±$ftv& %^ afl 501 527±°fl ^ 

<H*! 44*1 (012)-*)2£ 4jtan ^?))2] a -Al 2 0 3 D4€4. £^t v ^ £*fl£r e*W 4f 

hi ?l-4o)H7> al^€ <S9£ £4 &^4(*H°fl 12) A4H3 tf<y*fl4 

G. ) 5.5 wt% Co, 8.4wt% ^a] 44°1=(2.6 wt% TiC, 3.5 wt% TaC, 2.3 wt% NbC) a A WC2] 2.^-gr C 
NMG 12040-QM ^4^2) i^*^ ^4 #5j*fl7)- D.)°fl *IH€ 43°fl 444 5? 3 €4. A oM i3^8: 0. 
98 CW4# #tt4. XRD £4£ Al 2 0 3 *4 a + * - Al 2 0 3 7)- cflst 25/752) £^#3. tM3€ 2<§; J^W. 

H. ) G.)21- *)eH 2)*V i^^-g- ^4 tf<a*|7l- A.tf 44*1 21) SH 514. XRD 
2:3) 7)1^ TC(012)7)- 1.6^^ H^aL 514. 

£€■ tf°J*l) F.) M)4G.)fe 14 S^2)t 44*1 £1! s££ nfln^Tfl 4 7l wa^sln °fli<H) ^ 
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(57) %H'-2| rt.^ 

3x3 €-«0 sl^ # i% v *l-^ ^ ^ 7 J- 71-^-g-. ^-5J ^1 «H) 5fl <H A 1, 

A o v 7l i^^g- g-^fe WC, 5 M)4 11 wt% Co, ^71-l-s ivb, Vb 5E^ Vlb^2) € 0 MI4 10 wt%2) ^aj 

44°) — U A 0.76 M)^l 0.932) CW n]# ^ H W-^g- ^^Ml 5L^4^, A o v 7l 5^-°r 

- x+y+z=1, -t-^I 0.1 ^fl^l 2m ^ ^^j H7l 0.5/m D l D J-2) -§^r 1^* ^ TiC x N y O z ^il1#(^M)#).- 

- x+y+z=1, 2 vfl4 15m 4f-°l 4 5/«n°) D J-5l ^ TiC x N y 0 z #, 

- x+y+z=1, z<=0.5, 0.1 vfl4 2m 33 0.5/an 4*>°J ^ ^ TiC x N y O z 

- -^l 2 MI4 10/an, H Afl ^^(0.5 Ml^l 2/i)Al ?l a - Al 2 O 3 #2) 5)## if"4^ ^M" 
£.3. 4fe 

2. 

^lUHl SU-H^i a-AI 2 O 3 #4 (01 2) -^2) 7|-44 1.3JL4 e 2:4 71)^ TC(012)1- #t 
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/ 

^T 1 -^ 3. 

^inHl sa«H-H, a-AI 2 O 3 #°1 (104)-D-^S] a^j* 7^H 1.3J£4 a 7))^ TC(104)f- °- 

5U°H, a-M 2 0 3 #°1 (110)-^^ 2a|# 7^1^ L3iLcf a ^a] 7fl^ TC(110)f- 3-§- 
S ^ £^ #°J*t 

A cM * ^ o\}=l «■ %H] 5U<>H. 3 3 3" SIM 0.1 IjumSj TiN f^J 2& ^^o S *}av ^ aJ-oj^ 
^■7-^- 6. 

- CVD^i- ^£ 5J .2.S., x+y+z=1 c '1 31. 33 37l 0.5/an ol^S] ^ l^-§; 7>^H, 0.1 

TiC x N 0 2 *fll#(^#), 

- 850 900°CB] 4S tl^HM # A <M" $|«JH ^ ^ £± Q3.2.<q ^HlHUt 4-g-sH, MTC 
VD7]#°fl x+y+z=1°l2, 2 15m x]f-o| ot 5/an o^o] ^ ^£ TjC 
x N O z #, 

- CVD^^- *l-§-aH 3 x+y+z= i > z <o.5°l JL, tM| 0.1 MM 2/aii. 33 H7l 0.5^m 
5Eb «tf 33^: ?Hr TiC x N 0 z #. 

- ^1 2 i-M 10/an°lJL. (012)-. (104)- £b (IIO)-^^ "flU^-S: a -Al 2 0 3 ^2] 2]-^ 3. 



